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1 . (Once Amended) A gate stack structure situated over a semiconductor material 

layer, saiasgate stack structure comprising: 

. gate oxide layer on said semiconductor material layer; 

a gal^layer, comprising a first conductive material, on said gate oxide layer; 

a layer of refractory metal silicide on said gate layer; 
\ 

an undopedssilicon dioxide cap on said layer of refractory metal silicide; 

a spacer over side of the gate layer and in contact with said semiconductor 

\ 

material layer, said spacer comprising a nonconductive material, wherein the lateral side of 

the gate layer is oriented perpendicular to said base semiconductor material layer; 

\ 

a contact plug having a base in contact with said semiconductor material layer, said 

\ ... 
contact plug comprising a second conductive material' and being situated adjacent to the gate 



layer, over said spacer, and over a portion of said undoped silicon dioxide cap, said contact 



plug having a top and a lateral wall extending from said top to said base, wherein said lateral 

.. \ 

wall is not vertical along its height from said top to said base; and 

\ 

a layer of doped silicon dioxide over said spacer, over said undoped silicon dioxide 
cap, and adjacent to said contact plug, wherein a refractory metal layer is disposed along said 
lateral wall of said contact plug, said refractory metal layer having said contact plug on one 
of its two opposite sides and having said spacer and said layer of doped silicon dioxide on 

the other of said sides, such that said refractory metal layer comprises one of the materials 

\ 

selected from the group consisting of a refractory metal, a refractory \metal silicide, and 
combinations thereof \ 
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2. (Once Amended) The gate stack structure as recited in Claim 1, wherein said 



nonconductive material comprises silicon nitride. 



3. (Twice Amended^ The gate stack structure as recited in Claim 1, wherein: 
said nonconductive material comprises undoped silicon dioxide; and 
the spacer is made from uae same material as the undoped silicon dioxide cap. 



(Unchanged) The gate stack strucUire as recited in Claim 1, wherein the 



A 



semiconductor material is monocrystalline silicpfL 



5. (Unchanged) Hie gate stack structure as recited in Claim 1 , wherein said refractory 



r 



metal silicide layer is tarfgsten silicide. 



6. (Once Amendedk The gate stack structure as recited in Claim 1, wherein said 
\ layer of doped silicon dioxide laye*; comprises a material selected from the group consisting of 
BPSG, PSG, andBSG. 



7. (Once Amended) The gate stack structure as recited in Claim 1, wherein the 
spacer comprises a material that is one of silicompitride and undoped silicon dioxide. 



8. (Unchanged) The^g£fe stack structure as defined in Claim 1, wherein the first 
conductive material is ty^silicon. 
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(Once Amended) A gate stack structure situated over a monocrystalline silicon 
layer, said^te stack structure comprising: 

gate oxide layer on said [base] monocrystalline silicon layer; 
a polysilicon gate layer on said gate oxide layer; 
a layepyof tungsten silicide on said polysilicon gate layer; 
an undoped silicon dioxide cap on said layer of tungsten silicide; 
a spacer ov^er a lateral side of the gate layer and in contact with said [base] 
monocrystalline silicon layer, said spacer comprising undoped silicon dioxide and being 
integral with the undoped silicon dioxide cap, wherein the lateral side of the gate layer is 
oriented perpendicular to s'aid base monocrystalline silicon layer; 

a contact plug having a\base in contact with said monocrystalline silicon layer, said 
contact plug comprising a second conductive material and being adjacent to said gate layer, 
over said spacer, and over a portionVf said undoped silicon dioxide cap, said contact plug 
having a top and a lateral wall extendingNfrom said top to said base, wherein said lateral wall 
is not vertical along its height from said toMo said base; and 

a layer of doped silicon dioxide comprising a material selected from the group 



consisting of BPSG, PSG, and BSG, and being situated over said spacer, over said undoped 

\ 

silicon dioxide cap, and adjacent to said contact plug, wherein a refractory metal layer is 

\ 

disposed along said lateral wall of said contact plug,*said refractory metal layer having said 
contact plug on one of its two opposite sides and having^said spacer and said layer of doped 
silicon dioxide on the other of said sides, such that said refractory metal layer comprises one 
of the materials selected from the group consisting of a refractory metal, a refractory metal 
silicide, and combinations thereof ^ 
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1 0. (Twice Amended) A gate stack structure situated over a monocrystalline silicon 
layer, said gate stack structure comprising: 

\ gate oxide layer on said monocrystalline silicon layer; 
aphlysilicon gate layer on said gate oxide layer; 
a layerW tungsten silicide on said polysilicon gate layer; 
an undoped silicon dioxide cap on said layer of tungsten silicide; 
a spacer overaHateral side of the gate layer and in contact with said monocrystalline 

\ 

silicon layer, said spacer comprising a material that is one of silicon nitride and undoped 

\ 

silicon dioxide and being made from the same material as the undoped silicon dioxide cap, 

\ 

wherein the lateral side of the gat£ layer is oriented perpendicular to said monocrystalline 
silicon layer; 

a contact plug having a base in contact with said [base] monocrystalline silicon layer, 

\ 

said contact plug comprising a second conductive material and being adjacent to said gate 

\ 

layer, over said spacer, and over a portion of said\undoped silicon dioxide cap, said contact 



plug having a top and a lateral wall extending from said top to said base, wherein said lateral 

\ 

wall is not vertical along its height from said top to said b,ase; and 

a layer of doped silicon dioxide comprising a material selected from the group 
consisting of BPSG, PSG, and BSG, and being situated over saicispacer, over said undoped 
silicon dioxide cap, and adjacent to said contact plug, wherein a i^fractory metal layer is 
disposed along said lateral wall of said contact plug, said refractory metal layer having said 
contact plug on one of its two opposite sides and having said spacer and said layer of doped 
silicon dioxide on the other of said sides, such that said refractory metal layei^comprises one 
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of the materials selected from the group consisting of a refractory metal, a refractory metal 
silicide, and combinations thereof 
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k . (Once Amended) A gate structure comprising: 

a pair of gate stacks situated over a semiconductor material layer, each said gate stack 
comprising: 

a gate oxide layer on said semiconductor material layer; 
a gate layer, comprising a first conductive material, on said gate oxide 

layer* 

a layer of refractory metal silicide on said gate layer; 
anNindoped silicon dioxide cap on said layer of refractory metal 
silicide; and 

a spacer ^contact with a lateral side of each said gate stack and with 

said semiconductor material layer, said spacer comprising a nonconductive 

material, each said lateralvside of each said gate stack being perpendicular to 

said base semiconductor material layer; 

a contact plug having a base in contackwith said semiconductor material layer, said 

\ 

contact plug comprising a second conductive material and being situated between said pair 



of gate stacks, over said spacer, and over a portion of said undoped silicon dioxide cap, said 

\ 

contact plug having a top and a lateral wall extending from said top to said base, wherein 
said lateral wall is not vertical along its height from said tojWo said base; and 

\ 

a layer of doped silicon dioxide over said spacer, over said undoped silicon dioxide 

\ 

cap, and adjacent to said contact plug, wherein a refractory metal lay^r is disposed along said 
lateral wall of said contact plug, said refractory metal layer having said contact plug on one 

of its two opposite sides and having said spacer and said layer of dop^d silicon dioxide on 

\ 

the other of said sides, such that said refractory metal layer comprises one of the materials 
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s&ected from the group consisting of a refractory metal, a refractory metal silicide, and 
combinations thereof. 



12. (Once Amended) A gate structure as recited in Claim 11, wherein said 
nonconductive material comprises silicon nitride. 



13. (Twice Amended) The gate structure as recited in Claim 1 1 , wherein: 
said nonconductive material comprises undoped silicon dioxide; and 
each said spacer is made from the same material as a respective one of said undoped 

silicon dioxide caps. 



14. (Once Amended) The gate structure as recited in Claim 11, wherein the 
semiconductor material is monocrystalline silicon, 



15. (Once Amended) The gate structure as recited in Claim 11, wherein said 
refractory metal silicide layer is tungsten silicide. \ 




16. (Twice Amended) The gate structure as recited in Claim 11, wherein said layer 
of doped silicon dioxide layer comprises a material selected from the group consisting of BPSG, 
PSG, and BSG. 



1 7. (Twice Amended) The gate structure as recited in ClaimM 1 , wherein the spacer 

\ 

comprises a material that is one of silicon nitride and undoped silicon dioxide. 
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1 8. (Unchanged) A gaje^micture as defined in Claim 1 1 , wherein the first conductive 
material is polysilicon. 
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(Twice Amended) A gate structure comprising: 
a pairNrf gate stacks situated over a monocrystalline silicon layer, each said gate stack 
comprising 

a gate oxide layer on said monocrystalline silicon layer; 
a polysilicon gate layer on said gate oxide layer; 
\a layer of tungsten silicide on said polysilicon gate layer; 
an\undoped silicon dioxide cap on said layer of tungsten silicide; and 
a spacerover a lateral side of each said gate stack and in contact with 
said monocrystalline silicon layer, said spacer comprising undoped silicon 
dioxide and being mqxie from the same material as the undoped silicon 
dioxide cap, wherein the v lateral side of each said gate stack is oriented 

\ 

perpendicular to said monocrystalline silicon layer; 

\ 

a contact plug having a base in contact with said monocrystalline silicon layer, said 



contact plug comprising a second conductive material and being situated between said pair 

of gate stacks, over said spacer, and over a portion of said undoped silicon dioxide cap, said 

\ 

contact plug having a top and a lateral wall extending from said top to said base, wherein 

\ 

said lateral wall is not vertical along its height from said top to^said base; and 

\ 

a layer of doped silicon dioxide over said spacer, over said s undoped silicon dioxide 
cap, and adjacent to said contact plug, wherein a refractory metal layer v is disposed along said 
lateral wall of said contact plug, said refractory metal layer having said contact plug on one 
of its two opposite sides and having said spacer and said layer of doped silicon dioxide on 
the other of said sides, such that said refractory metal layer comprises one of the materials 
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selectecNrom the group consisting of a refractory metal, a refractory metal silicide, and 
/Jf combinations thereof. 



CP 
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20T\ N (Once Amended) A gate structure comprising: 

a pair of gate stacks situated over a monocrystalline silicon layer, each said gate stack 



comprising: 



\ 



\ a gate oxide layer on said monocrystalline silicon layer; 

a^olysilicon gate layer on said gate oxide layer; 

a layer of tungsten silicide on said polysilicon gate layer; 

an undoped silicon dioxide cap on said layer of tungsten silicide; and 

a spacer over^lateral side of each said gate stack and in contact with 

said monocrystalline silicon layer, said spacer comprising a material that is 

one of silicon nitride and unhoped silicon dioxide, each said lateral side of 

each said gate stack being perpendicular to said monocrystalline silicon layer; 

\ 

a contact plug having a base in contact with said monocrystalline silicon layer, said 
contact plug comprising a second conductive material and being situated between said pair 
of gate stacks, over said spacer, and over a portion of said undoped silicon dioxide cap, said 

\ 

contact plug having a top and a lateral wall extending from said top to said base, wherein 

\ 

said lateral wall is not vertical along its height from said top to said^base; and 

a layer of doped silicon dioxide over said spacer, over said undoped silicon dioxide 

\ 

cap, and adjacent to said contact plug, wherein a refractory metal layer is disposed along said 
lateral wall of said contact plug, said refractory metal layer having said contact plug on one 
of its two opposite sides and having said spacer and said layer of doped silic^s^oxide on 
the other of said sides, such that said refractory metal layer comprises one of the materials 
selected from the group consisting of a refractory metal, a refractory metal silicide^ and 
combinations thereof. 
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